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steels, ferritic: alloying infl of Al vs SCC, 
650 
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SCC, potentials with acidified NaCl in 
cracks, 378 

sulfate salts vs, 358 

zinc powder scavenger for metal ions in 
glycol sol. attacking, 369 


American Petroleum Institute, high 
strength steels vs HCl, 443 

Amino compounds: liquid ammonia 
content vs SCC of low alloy steel, 
131 

Ammonia, liquid: SCC of low alloy steel 
in, 131 


AMMONIUM 

chloride: liquid ammonia content vs SCC 
of low alloy steel, 131 

nitrate: carbon steel vs dilute solutions, 
209 

”: liquid ammonia content vs SCC of low 
alloy steel, 131 

”: steels, ferritic vs boiling, 650 


Anodes, galvanic; SCC cathodic protec- 
tion 

Anodic protection: calculations: poten- 
tials. current densities in multi- 
electrode systems, 522 

Anodic protection: Nimonic in sodium 
sulfate + NaCl at 900 C, 392 

Atmospheric effects: marine; hot rolled 
steel plates < 39 mo tests, 279 


ATOMIC EFFECTS 

amine inhibitors in NaCl solutions on 
steel, 89 

hydrogen bonding of chelates vs NaCl 
solutions on steel, 89 

proton diffusion across oxide layers on 
steel, 591 


Avesta 254 SMO, 178; 254 SLY, 327 
B 


Bacteria: see biological effects 
Biolocial effects: ferric ion reducing 
bacteria vs steel passivity, 461, 632 


c 


Calcium carbonate: erosion-corrosion of 
Al in water, infl of, 563 

Calcium sulfate: crystals, adsorption of 
organic phosphonates, 120 


CALCULATIONS 

AC impedance data analysis, 301 

computer generated contour presenta- 
tion of TTS diagrams, 498 

correlation: austenitic, ferritic SS, 
stress corrosion cracking, 199 

correlation: CrNi steels vs sea water, 
ferric chloride, 178 

current and Tafel slope, 723 

EMF-pH diagrams for Ni revised, 546 

geometrical effects, CP for bronze in 
high velocity sea water, 349 

polarization 23, 696 

potential-pH diagram: Al vs salt water, 
aerated and not, 673 

potentials, current densities multi- 
electrode systems, 522 
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Zr and Hf oxidation rates, 721 


Carbides: sensitization tests of 304, 
characterization of, 39 


CARBON 

carburization activity > 950 C, 712 

dioxide + hydrogen sulfide, NaCl vs Cr, 
Ni SS, 327 

dioxide: liquid ammonia content vs SCC 
of low alloy steel, 131 

ferritic steels, infl of, 650 

surface characterization of cold rolled 
steel, 28 


Carbonate/bicarbonate sol. vs_ steel, 
dianodic inhibitor for, 214 

Carburization: HK-40 (25 Cr 20 Ni) vs 
1094 C, 187 

Carpenter 20Cb3, 178, 327 

Cast steels: continuous vs ingot, < 39 
mo tests, 279 

Cathodic delamination: coatings from 
steel, 28 


CATHODIC PROTECTION 

Al galvanic anode efficiencies in sea 
water, 533 

bronze vs CuNi in sea water, 349 

calcium, Mo carbonate deposits on sur- 
faces under, 70 

calculations: potentials, current densi- 
ties in multielectrode systems, 522 

galvanic: AlZn, AlZnSn, AlZnin anodes, 
sea water, lab tests, 533 

steels, high alloy vs cracking in hot CO,/ 
CaCl,/NaCl sol., 327 

zinc powder for Al in glycol solutions, 
369 


Chelation: amines for hydroxide stabili- 
zation on steel, 89 


CHLORIDES 

Al pitting, infl of concentration, 645 

cupronickel alloys, anodic dissolution, 
infl of, 426 

ferritic SS vs, 199 

ion concentrations in 304, 316 pits, 363 


Chromates: Al pitting in chlorides, inf 
of, 645 


CHROMIUM 

99.99% hot oxidation, 700 

sensitization tests on 304, activity 
during, 39 

steels, ferritic: alloying infl vs SCC, 650 


CHROMIUM-NICKEL ALLOYS 

see also: steels, chromium-nickel 

HK-40 vs 1094 C oxidation, infl Si, 187 

Incoloy 800: 250 C HPW += Oz, Pb vs, 
341 

Incoloy 800: hot, contaminated high 
purity water vs, 147 

Inconel 600: 250 C HPW + or —Os, Pb, 
341 

“": hot, contaminated high purity water 
vs, 147 

”“": oxide scale formation in 250 C water, 
152 

* ": P segregation at grain boundaries, 
416 


15Cr 75Ni Fe constant strain tests, 597 

21Cr 33Ni AIMnSITIi: IG attack vs Strauss 
test, 498 

22Cr > 42Ni: carbon dioxide/H2S/NaCl 
sol. vs, 327 

30Cr 30Ni: 950-1050 C carburization 
tests, 712 


Cleaning methods: titanium, chemical 
and mechanical, 585 


COATINGS 

application: plasma spraying, laser con- 
solidation of Ti deposited by, 55 

conversion: zinc phosphate, cold rolled 
steel, evaluation on, 28 

metal: nickel, electroplated steel wire, 
H activity in, 115 

metal: titanium, laser effects on steel 
plasma sprayed with, 55 

primers: automotive, adhesion tests, 28 


Cobalt and alloys: +8Cu, 700-1000 C 
oxidation tests, 638 

Computer analysis of polarization data, 
696 

Conductivity: solvents + or — HCl, 161 


COPPER AND ALLOYS 

99.999% oxide scale formation in 250 C 
water, 152 

brass, < 15Zn alpha, dealloying tests, 
256 

bronze propeller metal CP vs CuNi cladd- 
ing, 349 

monel 400: 250 C HPW + or — Oo, Pbvs, 
341 

precipitates during crevice tests on 304, 
316, 21 

sulfuric acid vs, benzotriazole inhibitors 
for, 223 


Corrosion cell: iron anode-to-cathode 
area relationships, oxygen con- 
centration, 540 


CRACKS AND CRACKING 

304: cold work, heat treat, applied poten- 
tials vs, 506 

Al, high strength, fatigue in water + 
NaCl, inhibitors, 285 

anodic dissolution infl on, 379 

fatigue, turbine disk steel vs chloride, 
sulfate impurities in steam, 682 

hydrogen vs high strength steel, 514 

inclusions in pipeline steels affecting 
HSSC, 247 

initiation, propagation: 304 sensitized in 
hot chloride sol., 616 

IG and TG of sensitized 304 in NaCl, 
NaSO, sol., 312 

potential distributions in growing crack, 
378 

recrystallization of stress cracks, 427 

steels: ferritic: nitrogen, sodium solu- 
tions producing, 650 

”: high strength drawn wire vs H, 429 

”: low alloy, mechanism in H,S sol., 320 

”: maraging, mode under tensile stress, 
50, 63 

stepwise, pipeline steels due to H, 247 

Tip surveillance, analysis in boiling 
MgClo, 226 
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Ti oxide films vs tension, effects of, 585 
Zr alloys vs HNOs, 292 


Crevice attack: see localized attack 

Current density: multiple electrode 
system calculations, 522 

Current density: pit geometry, solution 
velocity affecting, 655 


Dezincification: see metallurgical 
effects, dealloying 

Desulfurization: see fabrication 

Diagrams: potential-pH, Cr, Mo, Pt, Ti- 
H,0, 25-300 C, 471 


DIFFUSION 

hydrogen in steels vs high temp water, 
591 

iron ions through oxide layers on steel, 
591 

oxygen through oxide layers on steel, 
591 

oxygen through Zr2 scales in high temp. 
water, 575 


DIN 1.4462 (AF22), 327 

Eastern SS 317LM, 178 

E-Brite, 199 

EPR test, 481 

Energy sources: nuclear reactors, heat 
exchangers vs secondary water, 147 

Erosion-corrosion: 90 C water vs Al, infl 
of Ca, Si, 563 

Erosion-corrosion: sand + water vs C 
steel, effect of chromate inhibitors, 
1 


e 


FABRICATION 

alloying: Ca in pipeline steels vs HSC, 5 

alloying: Cu in C steel vs HSC, SSC, 5 

cold work: 15Cr 75Ni Fe tubing vs SCC in 
steam, 597 

“": 304 + or - heat treat vs SCC, 506 

“” steei wire vs H failure, 429 

desulfurization pipeline steels vs HSC, 
5 

welding: 304, 304L SCC, cyclic loading 
effects, 243 

": 430 IG attack susceptibility test, 437 

”: CrNi steels vs sea water, Fe chloride, 
178 

“: heat affected zone infl on SSC, 5 

“: pipeline steels, cracking in HS, 5 


FAILURE ANALYSIS 

cold drawn steel wire vs H, 429 

fractographic, 50, 63 

”: 304 SCC in hot chloride sol., 616 

": SCC of ferritic steels, 650 

”: turbine steels vs steam, 682 

metallographic: Al 5083 stress cracked 
in NaCl, 455 

pipeline steels, cracking in H2S, 247 

scanning electron micrographs: AISI 
446, 502 steels vs hot oxidation, 700 


Fatigue: 2024, 7075 Al: tests in air, water 
+ or — inhibitors, 285 

Ferralium 255, 327 

Fertilizers in ground water vs C steel, 209 
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FILMS AND SCALES 

alpha Fe,0, sputtered on Fe, 384 

aluminum: breakdown vs velocity in sea 
water, 232 

”, Cr, Ti oxides sputtered on Fe, 384 

” oxide in high purity, natural waters, 563 

anodized, pickled, thermally induced on 
Ti, 585 

breakdown at defects in, 384 

calcareous deposits in sea _ water, 
properties, 70 

calcium carbonate: inhibitor infil, 76 

calcium sulfate control using organic 
phosphonates, 120 

carbonates on steel from CP in sea 
water, 70 

carburized on 30Cr 30Ni at 950-1050 C, 
712 

Co8Cu at 700-100 C, 638 

critical composition on 304, 316 pre- 
ceding crevice attack, 363 

hydrous oxides from alkaline and/or 
chelated 250 C water, 152 

inhibitor activity affecting, 371 

ion beam analysis of isotope-tagged Zr2, 
575 

iron oxidation mechanism in high temp. 
water, 591 

magnetite on steel in 350 C water, 591 

oxide: Cr steels at 250-880 C, 700 

“:maraging steels, infl vs SCC of, 50, 63 

” particle nucleation phenomena, 152 

” sensitized 304, 39 

“steel vs NaCl + or — H,O, sol., 384 

” Ti, 585 

passive on 50Ni 50Fe, 38Ni4Mo18BFe, 
40Ni14P6BFe, analysis, 549 

preoxidation of 304 vs SCC in HPW, 325 

rupture causing steel SCC in liquid 
ammonia, 131 

steels, ferritic, alloying effects on, 650 

tungsten in deaerated buffer solutions, 
175 


G 


Galvanic effects: Ni cast iron-graphite in 
sea water, 485 

Galvanic effects: pitting of Al in high 
velocity sea water, precursor to, 232 

Geometrical effects: pitting vs solution 
velocity, 665 


GRAIN EFFECTS 

304 welded, SCC of stressed, 243 

308 duplex sensitizing heat treat, 104 

2124 Al sizes, infl of orientation, 125 

2124 Al: SCC influence, 125 

26Cr1Mo vs hot chlorides, 199 

boundary composition effects in duplex 
steels, 60 

carbide: boundaries vs SCC in steam, 
597 

” precipitation in 304, evaluation vs 
localized attack, 481 

” precipitation: 21Cr33NiAIMnSiTi, 498 

carburization of 30Cr 30Ni, 712 

cold drawn steel wire vs hydrogen fail- 
ure, 429 

ferritic steel size, C distribution infl on 
SCC, 650 

hydrogen concentration at boundaries 
vs cracking, 50 


intersections of boundaries affecting Ai 
2124 SCC, 125 

phososphorus segregation at IN 600 
boundaries in 200C NaS/K, 417 

surface area data on 2124-T851, 125 

Zr2 oxides, infl on porosity in deionized 
water, 575 


Ground water: see water, general 


H 


Hafnium: oxidation rate calculations, 
721 

Halides: pitting, cathodically polarized 
Fe, 569 


HARDNESS 

Cr and Ni SS vs heat treatment, 327 
steels, maraging: H cracking infil, 50, 63 
SCC pipeline steel, infl of, 5 


HEAT EXCHANGERS 

15Cr75NiFe vs 290-365 C steam, 597 

insolation: inhibited glycol solutions for, 
369 

PWR vs contaminated secondary high 
purity water, 147 

Ti, effect of oxidation mode on, 585 


Hasteiioy G, G3, 327 
Haynes '120M, 178, 327; 8700, 327 


HEAT TREATMENT 
Al aging affecting SCC in water, 98 


304 AISI 


localized attack infl, 481 

sensitization effects, 39 

SCC tests in MgCl, infil of, 506 

+ 304L, welded vs SCC under cyclic 
stress, 243 


304L: tensile tests in HPW, infl o*, 58 

308 duplex steel, sensitizing, 104 

26Cr1Mo vs SCC in chiorides, 199 

CrNi alloys vs SCC in HPW, 341 

electroplated steel for H removal, 115 

Ni-base alloys vs H2S/CO>, 327 

sensitization zone magnitudes affected 
by mode of, 39 

steels, ferritic: SCC influence, 650 

”: maraging, vs SCC, 50 

”: pipeline, microstructure effects on 
SCC, 5 

Ti oxide films from, 585 


HK-40, 187 


HYDROGEN 

304 cracking in hot chlorides, infl of, 616 

1080 wire: thermal removal from electro- 
plated, 115 

Inconel 600: 200C NaS/K, charging; 417 

chloride + solvents vs Al, CrNi steels, 
Fe, Zn, 161 

embrittlement: 1080 electroplated, 
effects of thermal treatment vs, 115 

”: 16Cr75NiFe in molten salts, 417 

”“: steel, C: acoustic emission detection, 
690 
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“: steels, maraging SCC influence, 50, 63 

”: topological analysis, 530 

”: trap site retention of H in 1080 steel, 
115 

": turbine disk steels in steam, 682 

fluoride: 350 maraging steels vs, 63 

interface generation on steels in high 
temp. water, 591 

nickel plate: contents on steel, 115 

peroxide: iron films vs NaCl sol. +, 384 

peroxide: pure Cu, Fe, Ni, C, steel, CrNi 
alloys vs, 152 

steel, carbon-manganese vs 2pH NaCl, 
pickup of, 449 

”: C and low alloy: infl on yield strength, 
514 

": high strength drawn wire, failure 
induced by, 429 

”: low alloy SCC in H,S, infl of, 320 

": pipeline, cracking by, 5, 247 

SCC, role of, 199 

sulfide: brine containing Fe vs steel, 297 

” + carbon dioxide, NaCl vs Cr, Ni SS, 
327 

” concentrations affecting SCC of Cr, Ni 
SS, 327 

”: crevice attack on 304, 316, generation 
of, 21 

": pipeline steels cracking in, 5, 247 

”: steel, low alloy SCC in Sol., 320 

Ti uptake influenced by oxide type, 585 

trapped, in high strength steel, 115 


Impedances: nitrite/methylamine/phos- 
phonate inhibitor for steel in water, 
data on, 214 

Inclusions: MnS, Al2O3, infl on HSC, 5 

Incoloy 800, 147, 341, 498; 825, 327 

Inconel 600; 147, 341, 416 

Inconel 600: SCC via constant strain rate 
tests in hot water, 597 


INHIBITORS 

acetate, benzoate, borate in glycol sol. 
vs Al, 369 

aliphatic amino-alcohol for steel vs 
NaCl solutions, 89 

azelaic acid: Al vs NaCl, 92 

benzenethoils: zinc in acetic, hydro- 
chloric, sulfuric acids, 557 

benzotriazole: Al vs NaCl, 92 

”: copper vs H2SO,, 223 

": iron in H2SO, vs substitued, 271 

borax-nitrite: 2024, 7075 Al fatigue tests 
in water, infl of, 285 

calcium carbonate scale, infl of, 76 

chromate: sand + water vs C steel, 
effects of, 1 

chelants: scale formation in water 
affected by, 152 

cupferron: Al vs NaCl, 92 

diamine for steel vs NaCl solutions, 89 

hydrazine: liquid ammonia content vs 
SCC of low alloy steel, 131 

metal protection mechanisms, 371 

nitrate: anaerobic bacteria vs, 632 

nitrite: films on steel vs ferric ion re- 
ducing bacteria, 632 

nitrite/methylamine/phosphonate for 
steel in neutral, 40 C aerated water, 
214 
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oxamide: Al vs NaCl, 92 

piperazine: 2024, 7075 Al fatigue tests 
in water, infl of, 285 

polyamines + organophosphorus for 
steel vs NaCl, 262 

potassium chromate: steel, low alloy in 
H2S sol., infl of, 320 

quinaldic acid: Al vs NaCl, 92 

rubeanic acid: Al vs NaCl, 92 

scale: organic phosphonates vs Ca 
sulfate, 120 

sodium: acetate for Al vs NaCl, 92 

” benzoate for Al vs NaCl, 92 

”: chromate for Al vs NaCl, 92 

“citrate for Al vs NaCl, 92 

”: nitrate for Al vs NaCl, 92 

”: nitrite: stress steel vs chlorides, infl 
of, 16 

” oxalate for Al vs NaCl, 93 

” perchlorate Al vs NaCl, 92 

” sulfate Al vs NaCl, 92 

” tartrate for Al vs NaCl, 92 

” salts of hydroxy carboxylic acids for 
Al vs NaCl, 92 

water: liquid ammonia content vs SCC 
of low alloy steel, 131 

water + oxygen synergism in liquid 
ammonia, 131 


lonic effects: calcite in carbonate scale 
growth, 76 


IRON AND ALLOYS 

99.45%: HCI + solvents vs, 161 

99.99%: oxide scale formation in 250 C 
water, 152 

99.99% hot oxidation, 700 

anions, infl on pitting of cathodically 
polarized, 569 

anodes and cathodes in neutral solu- 
tions, 540 

benzotriazole substituted inhibitors for 
H2SO,, 271 

nickel cast: flowing deaerated sea water 
vs, 485 

pitting: sodium chloride sol. vs velocity, 
665 


Iron sulfide sol. vs sensitized 304, 412 
Irrigation water: see water, general 


J-K-L 


Jessop JS700, 178 

Kaiser effect, 690 

Lasers: Ti coatings on steel consoli- 
dated by, 55 

Lead: high purity water vs CrNi alloys, 
Monel, infl of, 341 


LOCALIZED ATTACK 

crevices: 304, 316 in acidic chlorides, 21 

": 304, 316 critical film properties in- 
ducing, 363 

”: 304, 316, 317 in sea water, Fe chloride, 
178 

”: 304L stressed in HPW, effect of chem- 
istry in, 58 

": ferric chloride test results variability, 
608 

": linear polarization tests for Al rates, 
123 

”: Ti vs boiling HCI, 585 


intergranular: 304 impurities affecting, 
481 
” transgranular: 304 sensitized vs 100- 
250 C NaCl sol, 616 
”: 308 duplex tests to predict SCC, 104 
”: 430 etching test for, 437 
: 21Cr33NiAIMnSITI, infl Ti vs, 498 
: SCC 15Cr75NiFe in steam, 597 
: turbine steel vs chlorides; sulfates in 
steam, 682 
pitting: 304, impurities affecting, 481 
”: 304 sensitized in hot NaCl sol., 616 
": 304, 316 films affecting, 363 
“: 308 duplex tests to predict SCC, 104 
pitting, aluminum: 5083 stressed in NaCl 
sol., 455 
“": growth rate tests, 645 
“": salt water, potential pH diagram in, 
673 
“*: sea water, high velocity vs, 232 
pitting: Cr, Ni SS in FeCl sol., 329 
": critical size vs electrolyte velocity, 
655 
”: electrolyte sol. in pits, effects on, 655 
”: hydrodynamic effects on rates, 665 
: iron during cathodic polarization, 569 
: Ni cast iron vs sea water velocity, 485 


Magnesium carbonate: erosion-corro- 
sion of Al in water, infl of, 563 
Manganese: Al alloying with vs acidified 

NaCl, 627 


METALLURGICAL EFFECTS 
alloying: Al, Cr, Cu, Ni, Mo, Si, Ti in 
ferritic steel vs SCC, 650 
”: Bi, Cr, Ni, Pd, Pt, pipeline steels vs 
HSC, 247 
: B, P and Mo in amorphorus Ni Fe 
alloys, 549 
: carbon infl on steel attack in high 
velocity H2SO,, 409 
: Cr and Ni SS, effects vs cracking in 
CO,/H2S/NaCl sol., 327 
: Cr Ni steels vs sea water, Fe chloride, 
178 
: Cu in Co vs hot oxidation, 638 
: copper and Mg in 2124 Al, infl on SCC, 
125 
: copper in steel vs HSC, 247 
: H pickup affected by, 455 
: iron affecting Mn in Al, 627 
: In, Sn and Zn, effects on Al galvanic 
anodes in sea water, 533 
: Mn in Al vs exfoliation, 627 
: Ni affecting SCC of ferritic steels, 199 
: Si in HK-40 vs 1094 C carburization, 
187 
”: Ti in CrNiAIMnSiTi vs IG attack, 498 
carburization: 30Cr 30Ni, 950-1050 C CO, 
COz, 712 
creep: 30Cr 30Ni vs 950-1050 C carburiza- 
tion, 712 
dealloying: alpha brass <15 Zn, tests, 
256 
phase: equilibria of 2124 Al infl on SCC, 
125 
phase: ferrite in high Cr, Ni, alloy vs CO./ 
HS cracking, 327 
pitting: 1040 stec! in 6-14 pH sulfide sol., 
611 
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processing variations affecting SCC of 
Inconel in steam, 597 

recrystallization: cold worked 304 infl on 
SCC, 506 

sensitization: 304 duplex grain boundary 
effects, 60 

": 304, infil of heat treat, 39 

“: 304 welded, C infl at grain boundaries, 
243 

“: 304, 304L from heat treat, welding, 243 

”: 308, accel. tests to detect, 104 


Molybdenum sulfide: precipitates during 
crevice tests on 304, 316, 21 


NACE: TM-01-77, SCC of pipeline steels, 
5 


NICKEL AND ALLOYS 

99.998%: oxide scale formation in 250 C 
water, 152 

53NI16Cr20C04.5Al4.75Mo + Ti vs 900 C 
NaCl/Na,SO,, 392 

9ONi10Cu, ZONi30Cu vs H2SO,/KCI, 426 

38 and 40Ni + 18B4Mo or 14P6B bal Fe 
vs bicarbonate, acid sol, film tests, 
549 

+CrMoV vs impurities in 100 C steam, 
491 

compounds rated in emf-pH diagrams, 
546 

steels, ferritic: alloying infl vs SCC, 650 


Niobium: 0.3 to 2 acidic sol. at 25 C vs, 
170 

Niomonic 105, 392 

Ni-resist, Type 2, 485 

Nitrate solutions: Cu, Mn, Mo, Si, Ti, V, 
alloying in ferritic steels vs, 650 

Nitrates: Al pitting in chlorides, inf! 6, 
645 


NITROGEN 

liquid ammonia content vs SCC of low 
alloy steel, 131 

steels, ferritic SCC, infl of, 650 

SCC of welded 304, infil of, 243 


Oo 


OXIDATION 

250-880 C: 99.99 Fe, 99.95 Cr, AISI 446, 
502 steels vs, 700 

1094 C: 25Cr 20Ni vs, 187 

iron: mass and charge balances related 
to, 591 

tungsten in buffered solutions, 175 


Oxides: porosity of Zr2 in hot deionized 
water, 575 
Oxides: see films and scales also 


OXYGEN 

304 in HPW, SCC effects of, 325 

brass dealloying, infil of, 256 

dissolved: erosion-corrosion of Ai by 
water, effects of, 563 

Cr, Fe, 446, 502 steels vs high temp, 
700 

high purity water vs CrNi alloys, Monel, 
infl of dissolved, 341 
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+ hydrogen sulfide + Fe vs steel in 
brine, 297 

liquid ammonia content vs SCC of low 
alloy steel, 131 

secondary water, control in PWR, 147 

steel in deionized water, infil of, 267 


P-R 


PASSIVITY 

Al 5086 in NaCl solutions, 673 

anodic charges influencing, 371 

electron bombardment effects vs films 
on high Ni alloys, 549 

steel, C in deionized water +O, 267 

steel, low alloy in liquid ammonia due to 
oxygen, 131 


Petroleum crude: pseudomonas sp(No. 
200) depolarization of steel in, 632 


pH 

4-9 3% NaCl sol vs Al, 673 

6-14 + sulfide sol. vs 1040 steel, 611 

Al pit electrolyte measurement, 645 

Al salts, reactions with Al, effects of, 358 

amines affecting NaCl solutions on 
steel, 89 

calcium carbonate film growth, infil of, 
76 

crevice: 304L tensile tests, infl of, 58 

crevice attack in 304, 316, infl of, 363 

fatigue cracking of turbine steels in 
steam, effects of, 682 

hydrous oxide scales, infl of, 152 

pipeline steels, cracking, infl of, 247 

polarized steel interface in sea water, 
70 

precipitates affected in crevice tests by, 
21 

sodium chloride vs stressed N-80, infil of, 
449 

steel, low alloy SCC in liquid ammonia 
infl of, 131 

zones adjacent to scribe line in coatings 
test, 28 


Phosphorus: grain boundary segregation 
in 16Cr75NiFe vs molten salts, 417 

Phosphorous: grain segregation in 
duplex 304, 60 

Pipelines: bacterial attack on steel, 46 

Pipelines: steels, high strength, low 
alloy, stepwise cracking, 247 


POLARIZATION 

chemical effect of inhibitor activity, 
371 

steel maraging: cracking, infl in tensile 
test, 50 

SCC affected by external, 378 

SCC of low alloy steels in H.S sol., 
effects of, 320 


Potassium carbonate: passive films on 
Ni alloys, spectroscopic analysis, 
549 

Potential-pH diagrams: Cr, Mo, Pt, Ti- 
H,0, 25-300 C, 467 

Potentials: Al pitting in chlorides, infl 
of, 645 

Potentials: distributions 
electrode systems, 522 


in multi- 


Pourbaix/diagrams: Al vs salt water, 673 

Pourbaix diagrams: revised data for Ni 
compounds, 546 

Precipitates: phase in 304 sensitized 
steel, 39 

Radiation, nuclear: 304 sensitized vs 
250 C HPW +, 325 


s 


Sait, molten: sodium chloride/sulfate vs 
high Ni alloys, 392 

Sandvik 3RE60, 327 

Sensitization: Al 5083 attack in NaC! due 
to, 455 

Sensitization: see metallurgical effects 
also 

Silicon: CrNi (HK-40) vs 1094 C oxidation, 
187 

dioxide: erosion-corrosion of Al in water, 
infl of, 563 


SODIUM 

carbonates: 90 C vs ferritic steels, 650 

chloride: 304 sensitized; SCC in hot sol., 
312 

": 2024, 7075 Al + or — inhibitors, 
fatigue tests in sol., 285 

“: 5083 Al tests for SCC in, 455 

“: N-80 stressed vs 2pH, 449 

”: 3% vs C steel, inhibitor tests, 84 

": 3% vs steel, polyamine-phosphonic 
inhibitors for, 262 

“: Al vs, 358 

”: AIMnSiFe exfoliation tests in acidified 
sol., 627 

”: ammonia, liquid content vs SCC of low 
alloy steel, 131 

” + carbon/dioxide/H2S sol. vs Cr, Ni 
steels, 327 

”: steel attack by suspended Fe sulfides 
in sol. of, 297 

“: steel vs solutions, 384 

” + sulfate, 900 C vs NiCrCoAIMoTi, 392 

” + sulfate sol. pitting tests, infl velocity 
665 

”: Ti crevices vs pH7 sat. sol., infl oxide 
type, 585 

“: turbine steel vs steam +, 682 

hydroxide: 40% vs NiCrMoV steels, 491 

” + sodium chloride vs 5086 Al, 673 

”: steels, ferritic vs boiling, 650 

nitrate: steels, ferritic vs boiling, 650 

salts + CuO,PbO+NaOH vs stressed 
NiCrMoV steel; 491 

sulfate: 304 sensitized SCC in hot sol., 
312 

” + chloride, 900 C vs NiCrCoAIMoTi, 
392 

”: turbine steel vs, 682 


Solvents: acetone, butanol, ethanol, 
ether, methanol, benzene + HCI vs 
metals, 161 

Specimen preparation: procedure varia- 
tion effects, 63 


STEAM 

100 C: NiCrMoV steel vs, infl of impuri- 
ties, 682 

290-365 C: 15Cr75NiFe vs, 597 

NiCrMoV steel vs impurities in, 491 
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STEELS, CARBON 

1018: oxide scale formation in high 
purity water, 152 

1040: pH, sulfide ion conc. effects in 
alkaline, neutral sol., 611 

1080: hydrogen thermal removal from 
electroplated, 115 

JIS SS41: passivation in deionized 
water, 267 

N-80: H pickup stressed in 2pH NaCl 
sol., 449 

API x 70, others hydrogen sulfide 
cracking, 5 

XC 35: inhibition by polyamines + P in 
NaCl sol, 262 

amine inhibitors for NaCl sol vs, 89 

ammonium nitrate dilute sol vs, 209 

brine, anaerobic vs, infl suspended Fe 
sulfides, 297 

cast: continuously and ingot ship plates 
vs salt water, atmos., 279 

castings: “active” sulfides in, 279 

coatings delamination on cold rolled, 28 

depolarization by ferric ion reducing 
bacteria, 461 

depolarization of films by ferric ion 
reducing bacteria, 632 

+ ferritic steels vs 350 C water, 591 

hot rolled continuous and ingot castings 
compared, 279 

pipeline: alloying, inclusions, stresses 
affecting HSC of, 247 

SCC potentials with NaOH in cracks, 378 

sulfuric acid, deaerated, effects of 
velocity, C content, 407 

topological analysis of H embrittlement, 
530 


torsion twisted in chlorides, infl of Na 
nitrite, 16 


STECLS, CHROMIUM 

410: carbon dioxide/H,S + NaCl sol vs, 
327 

430: intergranular attack susceptibility 
tests, 437 

446, 502: hot oxidation tests, 700 

26CriMo and 2Mo SCC in chlorides, 199 

29Cr4Mo vs chlorides, 199 


Steel, chromium-molybdenum: ferritic- 
austenitic (duplex) vs CO./H2S/NaCl 
sol., 327 


STEELS, CHROMIUM NICKEL 
304 AISI 


100-250 C NaCl sol vs sensitized, 616 

cracking surveillance in boiling MgClo, 
226 

duplex, sensitized and not, grain effects, 
60 

HCl + solvents vs, 161 

IG attack, end grain pitting tests, 481 

mechanical, heat treat vs SCC, 506 

oxide scale formation in 250 C water,152 

pitting tests in NaCl/NaSO, sol., 665 

residual stress vs SCC, 142 

sensitization heat treat, effects on, 39 

sulfurous acid vs sensitized, 412 

+ 304L vs 250C HPW + or — O, Pb, 341 
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+ 304 L, SCC of welded, cyclic stress 
effects, 243 

+316 crevice attack mechanism, 363 

+316 surface effects in acidic chlo- 
rides, 21 

+316, 317 vs sea water, ferric chloride, 
178 


304L: tensile tests in hot HPW, 58 

308: duplex: SCC susceptibility tests, 
104 

316: carbon dioxide/H2S/ NaCl sol vs, 327 

347: hot, contaminated high purity water 
vs, 147 


Steels, ferritic: SCC tests: 
effects, 650 


STEELS, HIGH STRENGTH 

ASTM A517: liquid ammonia SCC, 131 

4140: cold drawn wire H-induced crack- 
ing, 429 

API J-55, C-75, N-80, P-105 SCC in HCl 
tests, 443 

hydrogen embrittlement: acoustic 
emission detection, 690 

hydrogen yield strength effects, 514 


alloying 


Steels, low alloy: SCC in H2S sol + or — 
inhibitors, 320 

Steels, low alloy, turbine disc (ASTM 
A-471) vs steam impurities, 682 

Steels, maraging: see steels, nickel 

Steels, nickel: carbon dioxide/H,S/NaCl 
sol vs, 327 

Steels, nickel: NiMoCo maraging, SCC 
tests, 50, 63 

Stepwise cracking of pipeline steels, 247 


STRESS 

2124 Al: direction affecting SCC, 125 

cyclic: SCC of welded 304 due to 243 

residual: 304 SCC in 245 C HPW, 142 

”: 304 SCC in boiling MgCl, 142 

”: welds in pipeline steel, infl on SCC, 5 

tensile, H-induced cracking of pipeline 
steels due to, 247 

torsion: steel bars in chlorides, Na nitrite 
inhibitors for, 16 


Stress corrosion: 16Cr75NiFe vs 200 C 
NaS/K, 417 


STRESS CORROSION CRACKING 
300, 350, 400 grade maraging steels, 50, 
63 


304 AISI 


crack tip surveillance in boiling MgCl., 
226 

cracks examined after recrystallization, 
427 

mass influencing, 243 

mechanical, heat treat, polarization vs, 
506 

sensitized vs 100-250 C NaCl sol., 616 

” 250 C HPW + or — radiation exposure, 
325 

”: chloride, sulfate sol vs, 312 

", sulfurous acid vs, 412 

+ 304L welded, cyclic loading effects, 
243 


308 duplex: detection of susceptibility 
to, 104 

2124 Al: grain morphology infl, 125 

2124 Al: oxygenated water tests, 98 

5083 Al: 3.5% NaCl vs, 455 

15Cr75Ni9FeAICoCuTiSi under constant 
strain in steam, 597 

26Cr1Mo in chlorides, 199 

Cr and Ni SS in CO,/H,S/NaCl sol, 327 

CrNi steels and alloys, monel in HPW, 
341 

external plarization affecting, 378 

NiCrMoV in 100 C impure steam, 491 

pipeline steels vs HS, 5 

steels, ferritic: alloying effects vs boiling 
NaNOs, NH,NOs, 650 

steels, low alloy in liquid ammonia, 131 

steels, low alloy in water + or — HS 
and inhibition, 320 

U alloys in wet air + NaCi, 81 

zirconium alloys: > 20% HNOs, 292 


Sulfates: Al pitting in chlorides, infil of, 
645 
Sulfides: corrosion-cracking of pipeline 
steels in, 5 
Sulfides: 1040 steel in 6-14 pH sol +, 611 


SULFUR 

grain segregation in duplex 304, 60 

dioxide: liquid ammonia content vs SCC 
of low alloy steel, 131 

trioxide: 900 C vs high NiCrCoAIMoTi, 
392 


SURFACE AND INTERFACE 

304, 316 vs acidic chlorides, 21 

anodic oxide films on steel from dia- 
nodic inhibitor, 214 

cold rolled steel vs coatings, 28 

hydrous oxide scaling mechanism in 
250 C water, 152 

hydrogen and oxygen phenomena on C, 
ferritic steels in high temp water, 
591 

cold rolled steel, results of various, 28 

pickling effects, 597 

Ti by anodizing, 585 


T 
Tafel slope calculations, 723 


TEMPERATURE, °C 

— 120 to +120: hydrogen cracking tests 
on steel, 514 

22-190: carbon dioxide/H2S/NaCl sol. vs 
Cr and Ni SS, 327 

25-300: potential-pH diagrams, Cr, Mo, 
Pt, Ti-H,O, 467 

50-90: hydrochloric acid vs high strength 
API steeis, 443 

90: water vs Al at 28 m/sec, 563 

100: sodium/chloride/sulfate sol. vs 
turbine steels, 682 

100: steam vs NiCrMoV, infil impurities, 
491 

100-250: chloride, sulfate sol. vs stressed 
sensitized 304, 312 

150-250: secondary PWR water vs CrNi 
alloys, 147 

100-250: SCC of 304 in NaCi sol, 616 
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200: sodium sulfate/K vs hydrogen 
charged IN 600, 417 

250: water, high purity vs sensitized 304, 
325 

250: water, hydrous oxide scales in, 152 

250-880: oxidation, Cr, Fe AIS! 446, 502 
steels, 700 

288: water, high purity vs 308 duplex, 104 

288: water, high purity tensile tests of 
304L, 58 

290-365: steam vs 15Cr75NiFe, 597 

350: water vs C and ferritic steels, 591 

355: deionized water vs Zr2, 575 

700-1000: oxidation Co8Cu, 638 

900: sodium chloride/sulfate vs high Ni 
alloy Nimonic 106, 392 

950-1050: carbon di and monoxide vs 
30Cr 30Ni tubes, 712 

1094: 25Cr 20Ni vs oxidation at, infil Si, 
178 

hydrogen SCC of pipeline steels, infl of, 
247 

zinc + borax in glycol, reactions at low, 
369 


TESTS, ACCELERATED 

crevice constant extension rate (CERT), 
58 

coatings delamination from cold rolled 
steel, 28 

intergranular, pitting of 308 duplex to 
SCC, 104 

polarization: anodic, 308 duplex, others 
in HSO,, 104 

salt spray: hot rolled cast steels vs, 279 


TEST EQUIPMENT 

acoustical detection of hydrogen em- 
brittlement, 690 

bacterial effects on steel, 461 

carburization, 187 

cathodic charging, 585 

corrosion fatigue, 285 

erosion-corrosion: Al vs water, 563 

high pressure water vs tubing, 341 

H permeation polarization circuit, 449 

iron anode to cathode area, oxygen con- 
centration cell, 540 

noncondensible gases in liquid am- 
monia, 131 

pH-sulfide sol vs steel, 611 

pitting of Al, 645 

residual stress evaluation, 142 

seawater: flowing vs cast iron, 485 

sea water high velocity, 232 

slow strain rate aqueous immersion, 98 

slow strain rate, high temp aa. sol., 312 

SCC high strength steels, 443 

tensile stress cracking, 63 


TESTS, LABORATORY 

125 C chlorides vs 26Cr1Mo, 199 

1094 C: hydrogen methane, CO vs HK-40, 
187 

aluminum anode/steel couples in de- 
aerated 2.6, 5.4 pH sea water, 533 

” attack acceleration and inhibition in 
NaCl sol, 92 

”" SCC, slow strain rate vs alternate 
immersion, 98 

alternate immersion: Al SCC, 125 

ASTM A262A: 304 localized attack, 481 

anaerobic bacteria vs pipeline steel, 461 
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calcareous deposits on steel in sea 
water, 70 

calcium carbonate crystallization, 76 

calcium carbonate scale, inhibitor 
effects, 76 

carburization: 30Cr 30Ni tubes vs CO, 
CO,, 712 

cathodic protection: bronze vs CuNi in 
sea water, 349 

CrNi steel, susceptibility to SCC, 243 

Cr and Ni steels SCC and weight loss in 
CO,/H2S/NaCl sol, 327 

coatings delamination from steel, 28 

constant deflection, extension rate 
tests, 15Cr75NiFe in steam, 597 

constant load: NiCrMoV Steels vs 100 C, 
NaOH, 491 

crevices: CrNi steels vs ferric chloride, 
178 

cupronickel rotating disk vs H2SO,/KCI 
sol, 426 

depolarization of Fe passive films by 
bacteria, 632 

electrochemical: 304 sensitization infl 
of heat treat, 39 

": 304 vs 100-250 C NaCl sol., 616 

": 304 sensitized, slow strain SCC in 
chlorides, sulfates, 312 

”: 304, 316 crevice attack on acidic chlo- 
rides, 21 

”: 1040 steel, infl pH, sulfide sol, 611 

“Al 5086 vs acidified NaCl sol., 673 

”: Al vs 3-30 m/s sea water, 232 

”: 53Ni16Cr20Co vs 900 C molten salts, 
392 

“amine inhbitors in NaCl sol vs steel, 89 

“: amine-phosphonate inhibitors for 
steel vs NaCl, 262 

: amino phosphonate inhibitor + or — 
nitrite, 214 

: benzotriazole, substituted for Fe vs 
H2SO,, 271 


”: brass, alpha dealloying, 256 

: chromium-Ni alloys in hot NaCl, Na 
HPO, contaminated water, 147 

”: copper vs H2SO,, inhibition, 223 

”: crevice attack on CrNi steels, 363 

”: iron pitting in halides, sulfates, 569 

“irrigation water + NH, NOs vs C steel, 
209 


": ferritic steels, infl alloying vs SCC, 650 
”: pipeline steels vs H2S, 247 
”: polarization Nb vs acidic Sol, 170 
“: potential in growing crack, 378 
: potential, impedance buffered sol vs 
W, 175 
: potentiometric reactivation for 304, 
481 
: steel, low alloy SCC in H2S sol + or 
— inhibitors, 320 
”: stressed steel vs sulfurous acid, 412 
“: SCC vs J-55, C-75, N-80, P-105 steels 
on HCl, 443 
: torsion twisted steel vs chlorides, 
effects of Na nitrite, 16 
”: Zr in HNO3, 292 
electron bombardment of passive films, 
549 
electron microscopic: 304 SCC in hot 
HPW, 325 
“": Alin high velocity sea water, 232 
”“” crack tips in boiling MgCl>, 226 


ellipsometric: carbon steei vs deionized 
water, + O., 267 

exfoliation: AiMnSiFe in acidified NaCl 
sol., 627 

ferric chloride: crevice test results 
variability, 608 

fractographic, cold drawn steel wire, 429 

fractographic: topological of H em- 
brittlement, 530 

grid counting: 304 localized attack, 481 

hydrogen diffusion through steel, 
quantification, 591 

hydrogen embrittlement high strength 
steel, 690 

impedance: AC data recording and 
analysis, 301 

ion beam analysis: films on Zr2 in hot 
water 575 

iron chloride: Cr, Ni steels pitting in, 327 

isotopic: O"8, D labelled water vs Zr2, 575 

micrographic: 53Ni16Cr20Co alloys vs 
900C molten salts, 392 

NACE tension vs pipeline steels in HS, 
5 a 

oxidation: 700-1000 C Co8Cu, 638 

pipeline HSC, full size segment tests, 5 

pitting: geometry kinetics vs velocity, 
665 


polarization: 304 in MgClo, infl deforma- 
tion heat treat., 506 

“: N-80 in acidified NaCl, 449 

”: Al erosion-corrosion in water, 563 

“: computer analysis of data, 696 

“: linear for crevice attack on Al, 123 

: Ti oxides, 585 

: turbine steel in steam + chlorides, 
sulfates, 682 

”: zinc inhibition in acids, 557 

potential-pH: Cr, Mo, Pt, Ti-H,0 dia- 
grams, 25-300 C, 467 

potentiokinetic: 5083 Al SCC in NaCl, 
455 

potentiometric: 22.8Ni 2.5C 2Cr 2.3 Si 
1.2Mn 0.2Cu cast iron vs flowing 
deaerated sea water, 485 

potentiostatic: Al pitting growth rates, 
645 

potentiostatic: C steel vs H2SO,, 409 

recrystailization: cracked 304, 427 

slow strain rate: NiCrMoV steels vs 
100 C, 40% NaOH, 491 

slow strain rate: steels, ferritic SCC, 650 

slurry pipeline, 1 

spectroscopic: 38840Ni alloys + Fe vs 
8.8 pH bicarbonate, 1M HCI sol, 549 

": brass, alpha dealloying, 256 

spectroscopic: H-charged IN600 vs 
molten NaS/K, 417 

": oxidation, 250-880 C of Cr, Fe Cr 
steels, 700 

“: powders from molten salts vs 53Ni 
16Cr 20Co, 392 

steels, maraging SCC in air NaCl, HF 50, 
63 

stress cracking of cold drawn steel wire, 
429 

stress corrosion: 304 in MgCl, 506 

SCC: U alloys in wet air + or — NaCl, 81 

SCC: Zr, slow strain rate on NHO,, 292 

tensile: CrNi steels and alloys in hot 
HPW, 341 

titanium oxides vs boiling HCI, 585 

Ti plasma sprayed coatings on steel, 50 
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weight loss: iron sulfides in brine vs 
steel, 297 
zinc phosphate coatings, continuity, 28 


Tests, non-destructive: acoustic emis- 
sion: hydrogen embrittlement 
detection by, 690 


TESTS, ON SITE 

CrNi steels vs sea water, 178 

sea water: 3-30 m/s vs 5456 Al, 232 

Ti plasma coatings on steel in sea water, 


TEST TECHNIQUES 

crevice attack, potentiostatic, 21 

fractographic: 308 duplex heat treat. 
effects, 104 

": Al fatigue, 285 

“: SCC of 304 in boiling MgClo, 226 

“: U alloys SCC in wet air + NaCl, 81 

intergranular attack resistance: acid/ 
Cu sulfate etchings, 437 

polarization: scan rate selection, 545 

sampling for liquid ammonia, 131 

tensile, constant extension, steel in 
HPW, 58 


TIME 

Al vs high velocity sea water, attack rate 
vs, 232 

Al pitting in chlorides, infil of, 645 

calcareous deposits on cathode in sea 
water, infl of, 70 


TITANIUM 

Incoloy 800: alloying with IG attack vs, 
498 

oxide films on merit of types, 585 

steels, ferritic: alloying infl vs SCC, 650 


Tungsten: passive films on, 175 
U-V 


Uddeholm 904L, 178 

UHB stainless 904L, 327 

Uranium and alloys: wet air + NaCl vs 
depleted, 81 

Uranium hexafluoride-hydrogen fluoride 
vs maraging steels, 63 


Uranus 50, 327 
Vacuum: maraging steels vs U fluoride/ 
HF, tensile tests in, 63 


VELOCITY 

0-4.42 meters/sec. (0-14.5 ft/sec) sea 
water vs Ni cast iron, 485 

1.55 m/sec: pitting geometry, kinetic 
effects, 665 

2-3.5 m/sec: sand + water vs steel, 1 

3-30 m/s: sea water vs Al, 232 

28 m/sec 90 C water vs Al, 563 

29.6 m/sec: sea water vs bronze-CuNi 
couple, 349 

calcareous deposits on cathode, infl 
sea water, 70 

sea water vs Al galvanic anodes, 533 

steel, C rotating disc vs deaerated 
H,SO,, effect of, 407 


Viscosity: solvents + or — HCl, infl vs 
metal attack, 161 


W-Z 


Water cooling: nitrite/methylamine/ 
phosphonate inhibitor tested for, 
214 

Water cooling: phosphonates to control 
Ca sulfate deposition from, 120 

Water, fresh: hot rolled steel plates < 39 
mo tests in, 279 


WATER, GENERAL 

2024, 7075 Al + or - inhibitors, fatigue 
tests in, 285 

chemistry affecting erosion-corrosion of 
Al, 563 

deaerated vs C and ferritic steels at 
350 C, 591 

irrigation ground water vs C steel, 209 

maraging steels, tensile cracking, infl of, 
63 


WATER, SALT 

3% 4-9 pH vs 5086 Al, 673 

hot rolled cast steel vs, 279 

iron sulfides suspended in vs steel, 297 


WATER, HIGH PURITY 

2024, 7075 Al: fatigue tests + NaCl, 
inhibitors, 285 

90 C, 28 misec + or — CaCos, SiO, in, 
563 

150-250 C: sodium and phosphate con- 
taminated water vs CrNi alloys, 147 

245 C: 304 SCC in, 142 

250 C: 304 sensitized + or — radiation 
vs, 325 

288 C: 304L tensile tests in, 58 

288 C vs 308 duplex steels, 104 

290-365 C; 15Cr 75Ni Fe SCC tests in 
deareated, 597 

355 C: Zr2 vs, 575 

CrNi steels and alloys + or — Oo, Pb vs 
250 C, 341 

steel, carbon vs; ellipsometric tests, 267 


WATER, SEA 

Al-steel galvanic couples in moving, 533 

arctic: CrNi steels, 2 yr vs, 178 

calcium, magnesium deposits from 
cathodic protection in, 70 

cathodic protection of bronze vs CuNi in 
high velocity, 349 

deaerated: flowing sea water vs high Ni 
cast iron, 485 

CrNi steels: 2 yr vs arctic, tropic, 178 

hot rolled steel plates < 39 mo tests 
in flowing, 279 

+ H,S: pipeline steels cracking in, 247 

Ti plasma coating vs, 55 


Welding: see fabrication 

Whitney Award 1981 lecture, 371 

Wire, H-induced delayed failure of steel, 
429 

Zinc and alloys: 99.96%, HCI + solvents 
vs, 161 

Zinc and alloys: acetic, hydrochloric, 
sulfuric acids, inhibition, 557 


ZIRCONIUM AND ALLOYS 

nitric acid SCC of, 292 

oxidation rate calculations, 721 

Zircaloy 2: 355 C deionized water vs, 
575 
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